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AB The potential use of polymeric nanoparticles for the delivery of 
antisense oligonucleotides in HIV-l-inf ected cell cultures was 
investigated. Phosphorothioate oligonucleotides were encapsulated 
into poly (D,L-lactic acid) nanoparticles. Two models of infected 
cells were used to test the ability of nanoparticles to deliver 
them. HeLa P4-2 CD4+ cells, stably transfected with the 
.beta . -galactosidase reporter gene, were first used to evaluate the 
activity of the oligonucleotides on a single-round infection cycle. 
The acutely infected lymphoid CEM cells were then used to evaluate 
the inhibition of the viral prodn. of HIV-1 by the oligonucleotides. 
The addh. to infected CEM cells of nanoparticles contg. gag 
antisense oligonucleotides in the nanomolar range led to strong 
inhibition of the viral prodn. in a concn . -dependent manner. 
Similar results were previously obsd. in HeLa P4-2 CD4+ cells. 
Nanoparticle-entrapped random-order gag oligonucleotides had similar 
effects on reverse transcription. However, the reverse 
transcriptase activity of infected cells treated with nanomolar 
concns. of free antisense and random oligonucleotides was not 
affected. These results suggest that poly (D,L-lactic acid) 
nanoparticles may have great potential as an efficient delivery 
system for oligonucleotides in HIV natural target cells, i.e., 
lymphocytic cells. 
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The fusion of the human immunodeficiency virus (HIV) with the target 
cell was assisted by the interaction between the viral envelope 
glycoprotein HIV-1 gpl20 and a chemokine receptor. Studies have 
shown that the efficiency of the binding depends on the presence of 
the V3 loop of the gpl20 which is known to interact with polyanions, 
such as phosphorothioate oligodeoxynucleotides (Sd, potential 
anti-HIV drugs). In this study, capillary electrophoresis with 
laser-induced fluorescence detection (CE-LIF) was used to 
systematically evaluate binding between Sd and HIV-1 gpl20. A 
25-mer f luorescehtly tagged phosphorothioate oligodeoxynucleotide 
(GEM) was employed as a probe to study this interaction. The 
dissocn. const. (Kd) between GEM and gpl20 was detd. to be 0.98 nM 
by Scatchard anal. The competition consts. (Kc) of a set of Sd that 
compete with GEM for binding to gpl20 were also detd. The results 
showed that the interaction had a strong dependence on the sulfur 
phosphorothioate backbone. Chain length and the sequence of Sd also 
affect the ability of binding to gpl20. The ability to study the 
protein-drug binding in the soln. with minimal sample consumption 
makes CE-LIF very attractive for biol. studies. (c) 2000 Academic 
Press . 
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AB The purpose of this study is to evaluate the cell interactions of a 
new class of compds. composed of phosphodiester oligonucleotides 
linked to the cholesterol group at position 3, 7, or 22 of the 
steroid structure. The resulting conjugates were assessed for their 
capacity to bind, penetrate and partition in the cytoplasmic 
compartment of murine macrophages. The results showed that 
lipophilic conjugates bind to cells much faster (tl/2 .ltoreq.10 
min) than do underivatized oligomers. Oligomers tethered to the 
cholesterol at positions 3 and 7 (P0-GEM-3-Chol and PO-GEM-7-Chol) 
interacted more efficiently with cell membranes and were better 
internalized than oligomers attached to the cholesterol moiety at 
position 22 ( PO-GEM-22-Chol ) . The cytosolic fraction of 
internalized oligomers was studied by a digitonin-based membrane 
permeabilization method. The "recovered fraction of oligomers that 
can freely diffuse from the cytosol was comparable for GEM-91, a 
phosphorothioate congener, and for PO-GEM-7-Chol (50-60% of the 
internalized oligomers), while that of PO-GEM-3-Chol was less (30% 
of the internalized oligomers) indicating a higher membrane affinity 
of the latter deriv. as compared to the other investigated compds. 
Membrane binding and cell internalization correlated well with the 
hydrophobicity of the conjugates as characterized by their partition 
coeffs. in a water-octanol system. Due to their capacity of rapid 
binding and cytosolic partition in cells, cholesterol-derivatized 
oligonucleotides at position 3 or 7 of the steroid mol. appeared as 
good candidates for systemic delivery of anti-HIV antisense compds. 
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WO 1998-US18084 19980901 
AB The invention provides compns. and methods for the identification 
and quantitation of a mixt . of various deletion sequence 
oligonucleotides present in a prepn. of a synthetic oligonucleotide. 
In a synthetic prepn. of oligonucleotides, yield of full-length 
products is less than 100% and decreases as n (the no. of 
nucleobases in the full-length oligonucleotide) increases. 
Oligonucleotides shorter than the desired full-length 
oligonucleotide are possibly undesirable impurities. (n-1) type 
impurities can be classified as terminal deletion or internal 
deletion sequences, depending upon the position of the missing base. 
In the methods of the invention, a soln. comprising a mixt. of 
. various deletion sequence oligonucleotides that have been detectably 
labeled is contacted to a compn. comprising a series of immobilized 
probes, each probe having a nucleobase sequence that is the reverse 
complement of a given (n-1) deletion sequence oligonucleotide and 
wherein a probe is present for every possible (n-l)-mer that can be 
present in a prepn. of a synthetic oligonucleotide of length n. 
Unbound oligonucleotides (full-length and other deletion sequences) 
can be removed from the hybridization reaction by washing, and the 
(n-l)-mers can be further identified and quantified. 
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WO 1998-US16345 W 19980805 
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AB Disclosed are synthetic oligonucleotides having a nucleotide 

sequence specifically complementary to nucleotides 324-345 of a 
conserved gag region of the HIV-1 genome, the oligonucleotide 
consisting of 21 nucleotides which are linked via phosphorothioate 
internucleotide linkages and optionally contg. 5 1 - and 3 '-terminal 
2 '-O-methylribonucleotide residues. Also disclosed are methods for 
inhibiting and treating HIV-1 and HIV-2 infection. To det . the 
preclin. range of anti-HIV activity of various oligonucleotides, 
evaluations were performed against a variety of wild-type and 
drug-resistant strains of HIV-1, including both lab. derived and low 
passage, clin. strains of virus and T-lymphocyte-tropic and 
monocyte-macrophage-tropic viruses. The oligonucleotides remained 
active against viruses resistant to nevirapine, 3TC and protease 
inhibitors, but were less active against viruses with mutations 
conferring resistance to AZT. High test concns. exhibited no 
toxicity even after 14 days, and the oligonucleotides are i.v. and 
orally bioavailable to rats and monkeys after a single dose. The 
phosphorothioated oligonucleotide 5 1 -ucgcacccatctctctccuuc-3 1 (with 
the four 5 f and the four 3 f residues comprising 2'-0- 
methylribonucleotides) inhibits viral infection or post-viral 
adsorption with IC50 = 410 nM and IC90 = 1737 nM. 
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We have used a RNase protection assay to investigate RNase 
cleavage of HIV-1 mRNA mediated by phosphorothioate antisense 
oligonucleotides complementary to the gag region of the HIV-1 genome 
in vitro. Cell lysate expts. in H9 and U937 cells chronically 
infected with HIV-1 IIIB showed RNase H cleavage of unspliced gag 
message but no cleavage of spliced message which did not contain the 
target gag region. RNase H cleavage products were detected at 
oligonucleotide concns . as low as 0.01 .mu.M and the RNase H 
activity was seen to be concn. dependent. Similar expts. with 1-, 
3- and 5-mismatch oligonucleotides demonstrated sequence specificity 
at low concns., with cleavage of gag mRNA correlating with the 
predicted activities of the parent and mismatch oligonucleotides 
based on their hybridization melting temps. Expts. in living cells 
suggested that RNase H-specific antisense activity was largely detd. 
by the amt . of oligonucleotide taken up by the different cell lines 
studied. RNase H cleavage products were detected in antisense 
oligonucleotide treated MT-4 cells acutely infected with HIV-1 IIIB, 
but not in infected H9 cells treated with oligonucleotide under the 
same conditions. The data presented demonstrate potent and specific 
RNase H cleavage of HIV-1 mRNA mediated by an antisense 
oligonucleotide targeted to HIV-1 gag mRNA, and are in agreement 
with previous reports that the major obstacle to demonstrating 
antisense activity in living cells remains the lack of penetration 
of these agents into the desired cellular. compartment . 
153021-75-1 
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AB A review with 39 refs. This chapter discusses GEM 91, a 25-mer 
oligodeoxynucleoside phosphorothioate designed to bind to the 
initiation sit of gag mRNA of HIV-1. Targets of GEM 91 during the 
HIV replication cycle, its antiviral activity in vitro, and 
experience from administration to rats and monkeys and in human 
clin. trials are discussed. 
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AB We have studied the effects of the gag antisense phosphorothioate 
oligonucleotide GEM 91 and mismatch antisense controls on the 
antiviral activities of ddC and other nucleoside analogs in 
HIV-infected MT-4 cells using a cytoprotection based assay. Under 
std. assay conditions, i.e. simultaneous incubation of drugs, HIV-1 
IIIB and MT^4 cells, both GEM 91 and mismatch controls interacted 
synergistically with ddC resulting in an approx. 40-fold decrease in 
the IC50 value of ddC; this suggests a potent but sequence 
non-specific effect of GEM 91. Under post-adsorption assay 
conditions, i.e. pre-incubation of virus and cells and removal of 
excess HIV before drug addn., GEM 91 exhibited synergism with ddC, 
with an approx. 5-fold decrease in ddC IC50 value. This favorable 
interaction was not seen with any of the mismatch oligonucleotides, 
. suggesting the involvement of a sequence-specific mechanism of 
action. Similar results were seen with the thymidine analogs AZT 
and d4T in combination with GEM 91. These data suggest a potential 
role for GEM 91 and future sequence-specific antisense drugs in 
combination with nucleoside analogs for the treatment of HIV 
infection. It is essential that potential interactions between new 
and existing classes of anti-HIV drugs are studied extensively as 
antiretroviral drug combinations become increasingly more complex. 
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AB The present invention provides therapeutic compns. and methods for 
treating humans suffering from diseases or disorders caused by 
cellular expression of aberrant exogenous genes or aberrant 
endogenous genes comprising administering to the human a 
therapeutically effective amt. of an oligonucleotide capable of 
specifically down-regulating the expression of such a gene. Thus, 
oligodeoxyribonucleotides are provided which are antisense to 
residues 324-348 of the conserved gag gene region of human 
immunodeficiency virus type 1 (HIV-1) . These antisense 
oligonucleotides are more specific, less toxic, and have greater 
nuclease resistance than many other chemotherapeutic agents designed 
to inhibit HIV-1 replication. In addn., they are more active in 
inhibiting viral replication than other known antisense 
oligonucleotides contg. less than the 324-348 HIV-1 gag sequence. 
The efficacy and pharmacokinetics profile of phosphorothioated 
5 1 -ctctcgcacccatctctctccttct-3 1 in the treatment of HIV-l-inf ected 
human cell lines are described. 
IT 156718-23-9 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(oligo antisense to residues 321-350 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 156718-21-7 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(oligo antisense to residues 322-349 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans ) 
IT 156718-22-8 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(oligo antisense to residues 322-350 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 202833-93-0 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(oligo antisense to residues 322-351 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 156718-18-2 

RL: BAC (Biological activity or effector, except adverse); BSU 
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(Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(oligo antisense to residues 323-348 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 156718-20-6 

RL: BAC (Biological activity or effector, except adverse); BSU 

(Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(oligo antisense to residues 323-349 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 148267-87-2 

RL: BAC (Biological activity or effector, except adverse); BSU 

(Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(oligo antisense to residues 323-350 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
IT 151285-76-6 

RL: BAC (Biological activity or effector, except adverse); BSU 

(Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(oligo antisense to residues 324-348 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans ) 
IT 156718-19-3 

RL: BAC (Biological activity or effector, except adverse); BSU 

(Biological study, unclassified); THU (Therapeutic use); BIOL 

(Biological study); USES (Uses) 

(oligo antisense to residues 324-34 9 of HIV-1 virus gag 
gene; antisense oligonucleotides and methods for treating 
specific gene expression-related diseases and disorders in 
humans) 
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AB 



Al 19980107 



INFO. 



P 
W 
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19960618 
19970611 



IT 



AU 1997-33096 
US 1996-20417P 
WO 1997-US10143 

Methods of using antisense oligonucleotides to down-regulate gene 
expression in the control of infection or other diseases are 
described. A specific example is given for the treatment of HIV 
infections. Phosphorothioate oligonucleotides directed against the 
gag gene of HIV-1 were prepd. by std. chem. and their effectiveness 
tested using std. assays of HIV-1 growth and replication. In an in 
vitro syncytia inhibition assay, two of these oligonucleotides had 
ECSO's of 1.81. and 1.41 .mu.g/mL. In cytopathic assays, ECSO's of 
2. 54- and 7.75 .mu.g/mL were obsd. Human subject studies are 
described. 

151285-76-6D, phosphorothioate bond-contg., 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); PRP (Properties); THU (Therapeutic 
use); BIOL (Biological study); USES (Uses) 

(antisense DNA to HIV-1 gag gene; antisense 

oligonucleotides down-regulating gene expression and their use in 
treatment of disease) 
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TITLE: The multiple inhibitory mechanisms of GEM 91, a 

gag antisense phosphorothioate oligonucleotide, 
for human immunodeficiency virus type 1 
Yamaguchi, Koushi; Papp, Bela; Zhang, Dezhen; 
Ali, Ahmad N. ; Agrawal , Sudhir ; Byrn, Randal A. 
Divisions of Hematology/Oncology and 
Experimental Medicine, Beth Israel Deaconess 
Medical Center, Harvard Medical School, Boston, 
MA, 02215, USA 

AIDS Research and Human Retroviruses (1997), 
13(7), 545-554 

CODEN: ARHRE7; ISSN: 0889-2229 
Liebert 
Journal 
English 

GEM 91 (gene expression modulator) is a 25-mer oligonucleotide 
phosphorothioate complementary to the gag initiation site of HIV-1. 
GEM 91 has been studied in various in vitro cell culture models to 
examine inhibitory effects on different stages of HIV-1 replication. 
Expts. were focused on the binding of virions to the cell surface, 
inhibition of virus entry, reverse transcription (HIV DNA prodn.), 
inhibition of steady state viral mRNA levels, inhibition of virus 



AUTHOR (S) : 
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SOURCE 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 
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IT 



prodn. from chronically infected cells, and inhibition of HIV genome 
packaging within virions. Expts. were also performed in vitro to 
generate 'strains of HIV with reduced sensitivity to GEM 91. The 
authors obsd. sequence-dependent inhibition of virus entry/reverse 
transcription and a redn. in steady state viral RNA levels. The 
authors also obsd. sequence-independent inhibition of virion binding 
to cells and inhibition of virus prodn. by chronically infected 
cells. Using in vitro methods that were successful in generating 
HIV strains with reduced sensitivity to AZT, the authors were unable 
to generate strains with reduced sensitivity to GEM 91. 
153021-75-1, GEM 91 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified) ; THU (Therapeutic use) ; BIOL 
(Biological study) ; USES (Uses) 

(multiple inhibitory mechanisms of gag antisense phosphorothioate 
oligonucleotide GEM 91 for human immunodeficiency 
virus type 1 in relation to resistance) 
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126:235005 

Method of modifying phosphorothioate, 
oligodeoxyribonucleotides to reduce 
immunogenic! ty 

Agrawal, Sudhir; Temsamani, Jamal; Zhao, Qiuyan 

Hybridon, Inc., USA 

PCT Int. Appl. , 41 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO, DATE 



WO 9706253 Al 19970220 WO 1996-US11439 

W: AL, AM, AT, AU, AZ, BB, BG, BR, BY, CA, CH, CN, 
EE, FI, GB, GE, HU, IL, IS, JP, KE, KG, KP, KR, 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, 
AZ, BY, KG, KZ, MD, RU, TJ, TM 
RW: KE, LS, MW, SD, SZ, UG, AT, BE, CH, DE, DK, ES, 
GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, 
GN, ML 

US 5968909 

CA 2229171 

AU 9664559 

EP 850300 

EP 850300 
R: 



A 19991019 

AA 19970220 

Al 19970305 

Al 19980701 

Bl 19991013 
AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, 
PT, IE, FI 



US 1995-511536 
CA 1996-2229171 
AU 1996-64559 
EP 1996-923709 



T2 19990928 JP 1996-508432 

E 19991015 AT 1996-923709 

T3 20000316 ES 1996-923709 

US 1995-511536 
WO 1996-US11439 

AB The present invention provides a method of reducing the 
immunostimulatory effects of certain phosphorothioate 



JP 11511014 
AT 185597 
ES 2141516 
PRIORITY APPLN. INFO.: 



19960709 
CZ, DE, DK, 
KZ , LK, LR, 
PL, PT, RO, 
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FI, FR, GB, 
CI, CM, GA, 
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19960709 
19960709 
19960709 

NL, SE, MC, 

19960709 
19960709 
19960709 
19950804 
19960709 
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oligonucleotides used to treat pathogen-mediated disease states and 
other medical conditions. Immunostimulatory effects of 
phosphorothioate oligonucleotides are reduced by altering, in the 
5'- and/or 3 '-terminus, the phosphorothioate linkage to a 
methylphosphonate linkage, or by substituting a ribonucleotide for a 
deoxyribonucleotide. Phosphorothioate oligonucleotides contg. 
terminal methylphosphonate linkages or terminal 2 1 -O- 
methylribonucleotides induced significantly less splenic cell 
proliferation and antibody prodn. than did the oligonucleotides 
contg. only phosphorothioate linkages and no ribonucleotides. 
IT 188420-47-5 

RL: BAC (Biological activity or effector, except adverse) ; BSU 
(Biological study, unclassified); PRP (Properties); THU (Therapeutic 
use); BIOL (Biological study); USES (Uses) 

(anti-sense oligonucleotide to HIV-1 gag gene; method 

of modifying phosphorothioate oligodeoxyribonucleotides to reduce 

immunogenicity) 
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TITLE: Anti-HIV activities and mechanisms of antisense 

oligonucleotides 

AUTHOR(S) : ' Hatta, Toshifumi; Inagawa, Takabumi; Kuwasaki, 

Tomoyuki; Kinzuka, Yasuhiro; Takai, Kazuyuki; 

Yokoyama, Shigeyuki; Nakashima, Hideki; 

Yamamoto, Naoki; Takaku, Hiroshi 
CORPORATE SOURCE: Dep. Industrial Chem., Chiba Inst. Technol., 

Chiba, Japan 

SOURCE: Biotechnologia (1996), (4), 116-131, 1 plate 

CODEN: BIECEV; ISSN: 0860-7796 
PUBLISHER: Instytut Chemii Bioorganiczne j PAN 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB We demonstrated that unmodified and modified (phosphorothioate) 

oligonucleotides prevent cDNA synthesis by the AMV, MMLV, and HIV 
reverse transcriptases. Antisense oligonucleotide/RNA hybrids 
specifically armrest primer extension. The blockage involves the 
degrdn. of the RNA fragment bound to the antisense oligonucleotide 
by the reverse transcriptase assocd. RNase H activity. However, the 
phosphorothioate oligomer inhibited polymn. by binding to the AMV 
and MMLV RTs, rather than to the template RNA, whereas there was no 
competitive binding of the phosphorothioate oligomer on the HIV RT 
during reverse transcription. Observation of FITC-S-ODN-rev-treated 
MOLT-4 cells with a confocal laser scanning microscope, revealed 
diffuse ■ fluorescence, apparently within the cytoplasm. 
Interestingly, fluorescent signals were accumulated in the nuclear 
region of chronically infected MOLT-4/HIV-1 after a 60 min 
incubation. We also describe the long-term treatment of human 
immunodeficiency virus-infected cells with antisense 
phosphorothioate oligonucleotides . 

IT 146318-97-0 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); THU (Therapeutic use); BIOL 
(Biological study); USES (Uses) 

(anti-HIV activities and mechanisms of antisense 
oligonucleotides ) 
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Antisense cooperative oligonucleotides for 

improved inhibition of gene expression 

Kandimalla, Ekambar R.; Agrawal, Sudhir 

Hybridon, Inc., USA 

PCT Int. Appl., 84 pp. 
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1995- 420672 A 

1996- US4605 W 



19950412 
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AB Disclosed is a compn. comprising at least 2 synthetic, cooperative 
oligonucleotides, each comprising a region complementary to one of 
tandem, non-overlapping regions of a target single-stranded nucleic 
acid, and each further comprising a dimerization domain at a 
terminus of each of the oligonucleotides, the dimerization domains 
of the oligonucleotides being complementary to each other. Also 
disclosed are duplex structures, ternary complexes, pharmaceutical 
formulations, and methods utilizing the cooperative oligonucleotides 
of the invention. The antisense oligonucleotides are optimized for 
therapeutic and diagnostic use and have improved sequence 
specificity for a single-stranded target, reduced toxicity, and 
• improved biol . activity as antisense mols. The cooperative nature 
of the described oligonucleotides was demonstrated from (1) thermal 
melting studies, (2) their ability to activate RNase H, and (3) 
their ability to inhibit HIV-1 viral gag mRNA expression or 
influenza gene expression in cell culture. Modified 
(phosphorothioate internucleotide-linked) oligonucleotide 
combinations with an extended dimerization domain have an enhanced 
ability to inhibit the expression of the target gene. 

IT 151285-76-6 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified) ; THU (Therapeutic use); BIOL 
(Biological study); USES (Uses). 

(antisense for HIV gag gene; antisense cooperative 
oligonucleotides for improved inhibition of gene expression) 
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TITLE: Mixed backbone antisense oligonucleotides 

containing 2 , -5 , -ribo- and 3 , -5'- 
deoxyribonucleosides : synthesis, biochemical and 
biological properties 

Kandimalla, Ekambar R.; Agrawal, Sudhir 
Hybridon, Inc., Worcester, MA, 01605, USA 
Nucleic Acids Symposium Series (1996), 
35 (Twentythird Symposium on Nucleic Acids 
Chemistry, 1996), 125-126 
CODEN: NACSD8v ISSN: 0261-3166 
Oxford University Press 
Journal 
English 

The authors designed and synthesized mixed backbone oligonucleotides 
(MBOs) contg. 2'-5 , -ribo- and 3 1 -5 ' -deoxyribonucleosides . Thermal 
melting studies of the duplexes of MBOs with complementary DNA and 
RNA target strands suggested that the introduction of 2 1 -5 ' -linkages 
destabilizes the complex with the RNA strand less than the duplex 
with the DNA strand. The new oligonucleotides were more stable 
against snake venom phosphodiesterase, SI nuclease, and fetal calf 
serum. Phoshorothioate (PS) analogs of MBOs showed activity against 
HIV-1 in cell cultures comparable to that of a control 
PS-oligonucleotide . 
IT 151285-76-6P 153021-75-1P 

RL: BAC (Biological activity or effector, except adverse); BSU 
(Biological study, unclassified); PRP (Properties); SPN (Synthetic 
preparation); BIOL (Biological study); PREP (Preparation) 

(synthesis of mixed backbone antisense oligonucleotides contg. 
2 , -5 , -ribo- and 3 1 -5 1 -deoxyribonucleosides, their biochem. 
properties, and their inhibition of HIV-1 replication) 
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Pharmacokinetics of an anti-human 
immunodeficiency virus antisense 
oligodeoxynucleotide phosphorothioate (GEM 91) 
in HIV-infected subjects 

Zhang, Ruiwen; Yan, Jieming; Shahinian, Harout; 
Amin, Girish; Lu, Zhihong; Liu, Tiepu; Saag, 
Michael S.; Jiang, Zhiwei; Temsamani, Jamal; et 
al. 

Department Pharmacology Toxicology, University 
Alabama, Birmingham, AL, USA 
Clinical Pharmacology and Therapeutics (St. 
Louis) (1995), 58(1), 44-53 
CODEN: CLPTAT; ISSN: 0009-9236 
Mosby-Year Book 
Journal 
English 

Human pharmacokinetics of an antisense oligodeoxynucleotide 
phosphorothioate (GEM 91) developed as an antihuman immunodeficiency 
virus (HIV) agent was carried out in this study. 35S-labeled GEM 91 
was administered to 6 HIV-infected individuals by means of 2-h i.v. 
infusions at a dose of 0.1 mg/kg. Plasma disappearance curves for 
GEM 91-derived radioactivity could be described by the sum of 2 
exponentials, with half-life values of 0.18 .+-. 0.04 and 26.71 .+-. 
1.67 h. The radioactivity in plasma was further evaluated by 
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polyacrylamide gel electrophoresis, showing the presence of both 
intact GEM 91 and lower mol. wt . metabolites. Urinary excretion 
represented the major pathway of elimination, with 49.15% .+-. 6.80% 
of the administered dose excreted within 24 h and 70.37% .+-. 6.72% 
over 96 h after dosing. The radioactivity in urine was assocd. with 
lower mol. wt . metabolites. No drug-related toxicity was obsd. 
IT 170274-79-0, GEM 91 

RL: BPR (Biological process); BSU (Biological study, unclassified); 
BIOL (Biological study); PROC (Process) 

(pharmacokinetics of an anti-human immunodeficiency 
virus antisense oligodeoxynucleotide phosphorothioate 
(GEM 91) in HIV-infected humans) 

L5 ANSWER 18 OF 24 HCAPLUS COPYRIGHT 2003 ACS 
ACCESSION NUMBER: 1994:645487 HCAPLUS 

DOCUMENT NUMBER: 121:245487 

TITLE: Antisense oligodeoxynucleotide phosphorothioate 

complementary to Gag mRNA blocks replication of 
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AUTHOR(S) : Lisziewicz, Julianna; Sun, Daisy; Weichold, 

Frank F.; Thierry, Alain R. ; Lusso, Paolo; Tang, 
Jinyan; Gallo, Robert C; Agrawal, Sudhir 

CORPORATE SOURCE: Lab. Tumor Cell Biology, Natl. Cancer Inst., 

Bethesda, MD, 20892, USA 

SOURCE: Proceedings of the National Academy of Sciences 

of the United States of America (1994), 91(17), 
7942-6 

CODEN: PNASA6 ; ISSN: 0027-8424 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Gene-expression modulator 91 (GEM91) is a 25-nt antisense 

oligodeoxynucleotide phosphorothioate complementary to the Gag mRNA 
of human immunodeficiency virus type 1 (HIV-1) . Cellular uptake and 
intracellular distribution of GEM91 within cells suggest that this 
oligomer is readily available for antisense activity. GEM91 
inhibited HIV-1 replication in a dose-dependent and 

sequence-specific manner. In a comparative study, 2 .mu.M GEM 91 was 
as effective as 5 .mu.M 3 1 -azido-3 1 -deoxythymidine in blocking virus 
replication during the 28-day treatment of an HIV-l-inf ected T-cell 
line. GEM91 also completely inhibited (>99%) of the growth of three 
different HIV-1 isolates in primary lymphocytes and prevented the 
cytopathic effect of the virus in primary CD4+ T cells. Similarly, 
treatment with GEM91 for 3 wk of HIV-l/BaL-inf ected primary 
macrophages blocked virus replication. Based on GEM91 
anti-HIV-activity, safety, and pharmacokinetic profile in animals, a 
clin. trial was started using this compd. as an antisense 
oligonucleotide drug for the treatment of the acquired 
immunodeficiency syndrome. 
IT 170274-79-0, GEM 91 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(phosphorothioate-linked antisense oligonucleotide to gag gene of 
HIV-1 , for inhibition of replication) 
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AB A method of conferring resistance to retroviral infection upon a 

host cell by interfering with one or more of the infection processes 
including retroviral replication and assembly into infective viral 
particles is described. The method involves the introduction of a 
polynucleotide that is transcribed to form a transcript that is 
complementary or homologous sequence to a viral sequence and 
interferes with replication or assembly of the retrovirus. 
Retrovirus resistant cells prepd. by this method can be used in the 
treatment of retroviral infection. The method is demonstrated using 
sequences directed against feline leukemia virus to prevent its 
growth in cultured mink lung cells. Oligonucleotides interfering 
with the function of the long terminal repeat, the primer binding 
site, and translation initiation were all shown to slow the rate of 
virus multiplication. 

IT 157909-44-9 

RL: BIOL (Biological study) 

(synthetic oligonucleotide interfering with tat transcript 
splicing and gag gene expression and translation in human 
immunodeficiency virus) 
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1994:501227 HCAPLUS 
121:101227 

Therapeutic anti-HIV oligonucleotide and 
pharmaceutical 

Agrawal, Sudhir; Tang, Jin Yan 

Hybridon, Inc., USA 

PCT Int. Appl. , 4 9 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 9408004 Al 19940414 WO 1993-US9392 19931004 

W: AU, BB, BG, BR, CA, CZ, FI, HU, JP, KP, KR, LK, LV, NO, NZ, 

PL, RO, RU, SD, US 

RW: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, PT, SE 



Searcher : Shears 308-4994 



09/896692 



EP 


664833 


Al 


19950802 




EP 1993-924289 


19931004 


EP 


664833 


Bl 


19961227 










R: AT, BE, 


CH, DE, 


DK, ES, 


FR, GB, GR, IE, IT, LI, 


LU, MC, 




PT, SE 












HU 


72400 


A2 


19960429 




HU 1995-995 


19931004 


JP 


08504570 


T2 


19960521 




JP 1993-509354 


19931004 


AT 


146819 


E 


19970115 




AT 1993-924289 


19931004 


ES 


2096343 


T3 


19970301 




ES 1993-924289 


19931004 


AU 


678415 


B2 


19970529 




AU 1994-54028 


19931004 


AU 


9454028 


Al 


19940426 








BR 


9307191 


A 


19990330 




BR 1993-7191 


19931004 


US 


5684147 


A 


19971104 




US 1994-319823 


19941007 


FI 


9501600 ' 


A 


19950510 




FI 1995-1600 


19950404 


NO 


9501307 


A 


19950601 




NO 1995-1307 


19950404 


PRIORITY APPLN. INFO. 






US 


1992-958135 A 


19921005 










WO 


1993-US9392 W 


19931004 



NL, 



AB Disclosed are oligonucleotides having nucleotide sequences that 
hybridize to at least nucleotides 324 to 348 of a conserved gag 
region of the HIV-1 genome. These oligonucleotides have about 25 to 
30 nucleotides linked by at least one non-phosphodiester 
internucleotide linkage which render them resistant to nuclease 
digestion. Also disclosed are therapeutic formulations contg. such 
oligonucleotides and methods of inhibition HIV-1 proliferation and 
of treating HIV-1 infection in a mammal. Phosphorothioate-modif ied 
oligodeoxynucleotides 25-30 nucleotide in length which hybridize to 
the specified region of the HIV-1 genome were shown to be more 
effective that a 20-mer complementary to 327-346 or a 28-mer 
complementary to only a fragment of the 324-348 region. Syncytia 
formation, p24 expression, cytopathic effect, and reverse 
transcriptase activity were monitored to assay the effects of the 
antisense oligonucleotides. 

IT 148267-87-2D, phosphorothioate-contg . 151285-76-6D 
, phosphorothioate-contg . 156718-18-2D, 

phosphorothioate-contg . 156718-19-3D, phosphorothioate- 
contg . 156718-20-6D, phosphorothioate-contg . 
156718-21-7D, phosphorothioate-contg. 156718-22-8D 
, phosphorothioate-contg . 156718-23-9D, 

phosphorothioate-contg . 156718-24-0D, phosphorothioate- 
contg. 

RL: USES (Uses) 

(antisense oligonucleotide complementary to HIV-1 gag 
gene sequence for treatment of HIV-1 infection) 
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1993:573628 HCAPLUS 
119:173628 

Long-term treatment of human immunodeficiency 
virus-infected cells with antisense 
oligonucleotide phosphorothioates 
Lisziewicz, Julianna; Sun, Daisy; Metelev, 
Valeri; Zamecnik, Paul; Gallo, Robert C; 
Agrawal, Sudhir 

Lab. Tumor Cell Biol., Natl. Cancer Inst., 
Bethesda, MD, 20853, USA 

Proceedings of the National Academy of Sciences 
of the United States of America (1993), 90(9), 
3860-4 

CODEN: PNASA6; ISSN: 0027-8424 



Searcher 



Shears 308-4994 



9 



09/896692 



DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB The antiviral activity of antisense oligodeoxy-nucleotide 

phosphorthioates complementary to the tat gene, the gag mRNA, and 
the rev mRNA were studied in a long-term infection model. Three 
antisense oligonucleotides directed to the splice-acceptor site of 
the tat gene failed to suppress human immunodeficiency virus type I 
replication at 1 .mu.M concn. in the long-term culture. In 
contrast, two oligodeoxynucleotide phosphorothioates (28-mer) 
complementary to the gag and the rev mRNAs inhibited viral 
replication for >80 days, and the antiviral activity was sequence- 
and length-dependent. In addn., after pretreatment of cells, the 
authors could reduce the concn. of the antisense 

oligodeoxynucleotides by >10-fold and still maintain the inhibition 
of viral replication. These results suggest that chemotherapy for 
human immunodeficiency virus type 1 infection with antisense 
oligodeoxynucleotide phoshporothioates may be achieved by an initial 
high-dose treatment followed by a lower maintenance dose. 
IT 148267-87-2 

RL: BIOL (Biological study) 

(human immunodeficiency virus inhibition by, 
as antisense oligonucleotide) 
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1993:462145 HCAPLUS 
119: 62145 

GEM 91 - an antisense oligonucleotide 

phosphorothioate as a therapeutic agent for AIDS 

Agrawal, Sudhir; Tang, Jin Yan 

Hybridon, Inc., Worcester, MA, USA 

Antisense Research and Development (1992), 2(4), 

261-6 

CODEN: ARE DEI ; ISSN: 1050-5261 
Journal; General Review 



English 

A review and discussion with 18 refs. 
IT 170274-79-0, GEM 91 

RL: BIOL (Biological study) 

(as antisense oligonucleotide phosphorothioate, 
AIDS) 



for treatment of 
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1993: 420486 HCAPLUS 
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Method of inhibiting viral replication, and 
application to inhibition of human 
. immunodeficiency virus-1 (HIV-1) 
Lisziewicz, Julianna; Sun, Daisy M. S. 
United States Dept. of Health and Human 
Services, USA 

U. S. Pat. Appl., 31 pp. Avail. NTIS Order No. 
PAT-APPL-7-906, 881. 
CODEN: XAXXAV 
Patent 
English 
1 



Searcher 



Shears 308-4994 



9 



09/896692 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



19930401 
19940120 



US 906881 AO 
WO 9401551 Al 

W: AU, CA, JP 

RW: AT, BE, CH, DE, DK, ES, 
SE 

AU 9346664 Al 19940131 

AU 678980 B2 19970619 

EP 649466 Al 19950426 

R: AT, BE, CH, DE, DK, ES, 

PT, SE 
INFO. : 



US 1992-906881 
WO 1993-US6380 



19920702 
19930702 



FR, GB, GR, IE, IT, LU, MC, NL, PT, 

AU 1993-46664 19930702 

EP 1993-916997 19930702 
FR, GB, GR, IE, IT, LI, LU, MC, NL, 



PRIORITY APPLN. 



US 1992-906881 19920702 
WO 1993-US6380 19930702 
AB A method is disclosed for selection of drugs suitable for use in 
inhibiting viral replication in vivo. Also disclosed is a method 
for inhibiting viral replication using oligonucleotides 
complementary to specific regions of the genome of the target virus. 
A culture system is provided that simulates in vivo conditions of 
viral infection, esp. HIV-1 infection. The culture system can be 
used to evaluate the long-term efficacy of antiviral drug treatment, 
e.g. antisense oligonucleotide treatment. The invention further 
relates to a method of reducing the viral burden in an infected 
individual. The method involves the sequential treatment of virally 
infected cells with a combination of different antisense 
oligonucleotides. The method has the advantage that it prevents the 
formation of escape mutants of the target virus. The culture system 
of the invention extends the treatment period over weeks rather than 
days and therefore permits simulation of a treatment schedule that 
can be given to a virally infected patient. The methodol . of the 
invention was used to test the effect of antisense nucleotides 
(sequences included) on HIV-1 replication in a CD4+ cell line 
(Molt3) infected with a low multiplicity of infection of HIV-1/IIIB. 
IT 148267-87-2D, phosphorothioate-derivatized 
RL: ANST (Analytical study) 

(antisense oligonucleotide, human immunodeficiency 
virus 1 inhibition with) 
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1993: 116248 HCAPLUS 
118:116248 

Specific inhibition of human immunodeficiency 
virus type 1 replication by antisense 
oligonucleotides: an in vitro model for 
treatment 

Lisziewicz, Julianna; Sun, Daisy; Klotman, Mary; 
Agrawal, Sudhir; ZamecniJc, Paul; Gallo, Robert 
Lab. Tumor Cell Biol., Natl. Cancer Inst., 
• Bethesda, MD, 20892, USA 

Proceedings of the National Academy of Sciences 
of the United States of America (1992), 89(23), 
11209-13 

CODEN: PNASA6; ISSN: 0027-8424 
Journal 
English 

We have developed a culture system, simulating in vivo conditions of 
human immunodeficiency virus type 1 (HIV-1) infection, to evaluate 
the long-term efficacy of antisense oligonucleotide treatment. Five 



AUTHOR (S) 



CORPORATE SOURCE: 



SOURCE : 



DOCUMENT TYPE: 
LANGUAGE : 
AB 



Searcher : Shears 308-4994 



09/896692 



oligonucleotide phosphorothioates (28-mers), complementary to 
different regions of HIV-1 RNA, blocked replication of the virus in 
a sequence-specific manner at 1 .mu.M concn. Variations in 
antiviral activity were seen among the different oligonucleotides, 
revealing an effect of target selection. Mismatched or random 
oligonucleotide phosphorothioates delayed, but did not completely 
inhibit, HIV-1 replication. In the case of inhibition by a 
splice-acceptor-site antisense oligodeoxynucleotide, a breakthrough 
phenomenon occurred after 25 days of treatment, suggesting the 
development of an "escape mutant". This result did not occur when 
the inhibitory oligodeoxynucleotides were complementary to the 
primary-sequence areas of the rev-responsive element and rev-1 
genes. Sequential treatment of HIV-l-inf ected cells with a 
combination of different antisense oligonucleotides, each 
administered once, also prevented the development of escape mutants. 
Results suggest that chemotherapy based on specifically targeted 
antisense-oligonucleotide phosphorothioates may be an effective 
method for reducing the viral burden in HIV-l-inf ected individuals 
at clin. achievable oligonucleotide concns. 
IT 146318-97-0 

RL: BIOL (Biological study) 

(HIV-1 replication inhibition by) 

El THROUGH E20 ASSIGNED 

FILE 1 REGISTRY 1 ENTERED AT 10:09:59 ON 30 MAY 2003 
L6 20 SEA FILE=REGISTRY ABB=ON PLUON ( 153021-75-1/BI OR 

148267-87-2/BI OR 151285-7 6-6/BI OR 156718-18-2/BI OR 
156718-19-3/BI OR 156718-20-6/BI OR 156718-21-7 /BI OR 
156718-22-8/BI OR 156718-23-9/BI OR 170274-79-0/BI OR 
146318-97-0/BI OR 156718-24-0/BI OR 157909-44-9/BI OR 
188420-47-5/BI OR 197831-53-1/BI OR 202833-93-0/BI OR. 
259075-60-0/BI OR 259075-61-1/BI OR 259075-62-2/BI OR 
259075-63-3/BI) 



L7 20 L2 AND L6 

L7 ANSWER 1 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 259075-63-3 REGISTRY 

CN DNA, d(C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) , 
3 , -[3-[ [3-[ [ (3. beta. ) -3-hydroxycholest-5-en-22-yl] amino] -3- 
oxopropyl]dithio] propyl hydrogen phosphate] (9CI) (CA INDEX NAME) 

CI MAN 

SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 132:160829 

L7 ANSWER 2 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 259075-62-2 REGISTRY 

CN DNA, d(C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) , 

3 ' - [ 3- [ [ ( 3 . beta . ) -3-hydroxycholest-5-en-7-yl] dithio] propyl hydrogen 



Searcher : Shears 308-4994 



0 



09/896692 



CI 
SQL 



phosphate] (9CI) (CA INDEX NAME) 

MAN 

25 



SEQ 



1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** ■ 
REFERENCE 1 : 132: 160829 

L7 ANSWER 3 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 259075-61-1 REGISTRY 

CN DNA, d(C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) , 

3' - [3- [ (3. beta. ) -cholest-5-en-3-yldithio] propyl hydrogen phosphate] 
(9CI) (CA INDEX NAME) 

CI MAN 

SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 132:160829 

L7 ANSWER 4 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 259075-60-0 REGISTRY 

CN DNA, d(C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) , 

3'-[3-(2-pyridinyldithio)propyl hydrogen phosphate] (9CI) (CA INDEX 
NAME) 

CI MAN 

SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 132:160829 

L7 ANSWER 5 OF 20 REGISTRY . COPYRIGHT 2003 ACS 
RN 202833-93-0 REGISTRY 

CN DNA, d (A-C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A-G- 

C) (9CI) (CA INDEX NAME) 
CI MAN 
SQL 31 

SEQ 1 acgctctcgc acccatctct ctccttctag c 



HITS AT: 7-28 

REFERENCE 1: 128:162876 

L7 ANSWER 6 OF 20 REGISTRY COPYRIGHT 2003 ACS 



Searcher 



Shears 



308-4994 



09/896692 



RN 197831-53-1 REGISTRY 

CN DNA, d(T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) (9CI) (CA INDEX 

NAME) 
CI MAN 
SQL 22 

SEQ 1 tcgcacccat ctctctcctt ct 



HITS AT: 1-22 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 130:191877 

L7 ANSWER 7 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 188420-47-5 REGISTRY 

CN DNA, d(C-P-deoxy-P-methyl-T-P-deoxy-P-methyl-C-P-deoxy-P-methyl-T-P- 
deoxy-P-methyl-C-sp-G-sp-C-sp-A-sp-C-sp-C-sp-C-sp-A-sp-T-sp-C-sp-T- 
sp-C-sp-T-sp-C-sp-T-sp-C-sp-C-P-deoxy-P-methyl-T-P-deoxy-P-methyl-T- 
P-deoxy-P-methyl-C-P-deoxy-P-methyl-T) (9CI) (CA INDEX NAME) 

CI MAN 

SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 126:277696 
REFERENCE 2: 126:235005 

L7 ANSWER. 8 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 170274-79-0 REGISTRY 

CN DNA, d(P-thio) (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T ) , 

tetracosasodium salt (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d(P-thio) (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C- 

T-C-C-T-T-C-T) , tetracosasodium salt 
OTHER NAMES: 
CN Trecovirsen sodium 
CI MAN 
SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 

HITS AT: 4-25 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
127:28622 
124:277954 
123:132062 
122:255450 



REFERENCE- 2 
REFERENCE 3 
REFERENCE 4 
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REFERENCE 5: 122:95897 
REFERENCE 6: 121:245487 
REFERENCE 7: 119:62145 

L7 ANSWER 9 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 157909-44-9 REGISTRY 

CN DNA (synthetic human immunodeficiency virus gene gag/tat 

expression-inhibiting) (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid (synthetic human immunodeficiency provirus 

gene gag/tat expression-inhibiting) 
CI MAN 
SQL 70 

SEQ 1 tgacgctctc gcacccatct ctctccttct agcctccgct agtcaaaatt 



51 tttggcgtac tcaccagtcg 
HITS AT: 9-30 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 121:197 667 

L7 ANSWER 10 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-24-0 REGISTRY 

CN DNA, d(A-C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A-G) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (A-C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T 

C-C-T-T-C-T-A-G) 
CI MAN 
SQL 30 

SEQ 1 acgctctcgc acccatctct ctccttctag 



HITS AT: 7-28 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 130:233230 
REFERENCE 2: 130:129956 
REFERENCE 3: 121:101227 

L7 ANSWER 11 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-23-9 REGISTRY 

CN DNA, d(C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A-G-C) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C 

C-T-T-C-T-A-G-C) 
CI MAN 
SQL 30 



Searcher 



Shears 308-4994 



09/896692 

SEQ 1 cgctctcgca cccatctctc tccttctagc 

HITS AT: 6-27 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 1 

REFERENCE 2 

REFERENCE 3 

REFERENCE 4 



130:233230 
130:129956 
128:162876 
121:101227 



L7 ANSWER 12 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-22-8 REGISTRY 

CN DNA, d (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A-G) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C- 

C-T-T-C-T-A-G) 
CI MAN 
SQL 29 

SEQ 1 cgctctcgca cccatctctc tccttctag 

HITS AT: 6-27 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 1 

REFERENCE 2 

REFERENCE 3 

REFERENCE 4 



130:233230 
130:129956 
128:162876 
121:101227 



L7 ANSWER 13 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-21-7 REGISTRY 

CN DNA, d (G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A-G) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C- 

T-T-C-T-A-G) 
CI MAN 
SQL 28 

SEQ 1 gctctcgcac ccatctctct ccttctag 

HITS AT: 5-26 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 130:233230 
REFERENCE 2: 130:129956 
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REFERENCE 3: 128:16287 6 
REFERENCE 4: 121:101227 

L7 ANSWER 14 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-20-6 REGISTRY 

CN DNA, d { G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A) { 9CI ) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C 

T-T-C-T-A) 
CI MAN 
SQL 27 

SEQ 1 gctctcgcac ccatctctct ccttcta 

HITS AT: 5-26 

* * RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 1 

REFERENCE 2 

REFERENCE 3 

REFERENCE 4 



130:233230 
130:129956 
128:162876 
121:101227 



L7 ANSWER 15 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-19-3 REGISTRY 

CN DNA, d { G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T ) ( 9CI ) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C 

T-T-C-T) 
CI MAN 
SQL 26 

SEQ 1 gctctcgcac ccatctctct ccttct 

HITS AT: 5-26 

* * RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 1 

REFERENCE 2 

REFERENCE 3 

REFERENCE 4 



130:233230 
130:129956 
128:162876 
121:101227 



L7 ANSWER 16 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 156718-18-2- REGISTRY 

CN DNA, d (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A) ( 9CI ) 

(CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T 

Searcher : Shears 308-4994 
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T-C-T-A) 
CI MAN 
SQL 26 

SEQ 1 ctctcgcacc catctctctc cttcta 



HITS AT: 4-25 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 


1: 


130 


233230 


REFERENCE 


2: 


130 


129956 


REFERENCE 


3: 


128 


162876 


REFERENCE 


4: 


121 


101227 



L7 ANSWER 17 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 153021-75-1 REGISTRY 

CN DNA, d(P-thio) (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d(P-thio) (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C- 

T-C-C-T-T-C-T) 
OTHER NAMES: 

CN 324-348-Deoxyribonucleic acid (human iminunodef iciency virus 1 gene 

gag) 
CN GEM 91 
CI MAN 
SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

** RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 


1: 


136' 


406717 


REFERENCE 


2: 


135: 


335066 


REFERENCE 


3: 


134: 


25093 


REFERENCE 


4: 


133 


27336 


REFERENCE 


5: 


132 


279454 


REFERENCE 


6: 


132 


160829 


REFERENCE 


7: 


130 


267702 


REFERENCE 


8: 


130 


267697 


REFERENCE 


9: 


130 


246352 


REFERENCE 


10: 


130 


233230 



Searcher 



Shears 308-4994 



09/896692 

L7 ANSWER 18 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 151285-76-6 REGISTRY 

CN DNA, d (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T) ( 9CI ) <CA 

INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T- 

T-C-T) 
OTHER NAMES: • 

CN 6: PN: US6140490 SEQID: 157 unclaimed DNA 
CI MAN 
SQL 25 

SEQ 1 ctctcgcacc catctctctc cttct 



HITS AT: 4-25 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 



REFERENCE 


1: 


133: 


321004 


REFERENCE 


2: 


130: 


168605 


REFERENCE 


3: 


130: 


129956 


REFERENCE 


4: 


130: 


52683 


REFERENCE 


5: 


129: 


299001 


REFERENCE 


6: 


128: 


162876 


REFERENCE 


7: 


128: 


151268 


REFERENCE 


8: 


128: 


84382 


REFERENCE 


9: 


128: 


57018 


REFERENCE 


10: 


128: 


48453 



L7 ANSWER 19 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 148267-87-2 REGISTRY 

CN DNA, d(C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C-T-A) 

(9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C- 

C-T-T-C-T-A) 
CI MAN 
SQL 28 

SEQ 1 cgctctcgca cccatctctc tccttcta 



HITS AT: 6-27 

**RELATED SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 130:233230 
REFERENCE 2: 130:129956 



Searcher 



Shears 308-4994 



09/896692 



REFERENCE 
REFERENCE 
REFERENCE 
REFERENCE 



128: 162876 
121:101227 
119:173628 
119:20486 



L7 ANSWER 20 OF 20 REGISTRY COPYRIGHT 2003 ACS 
RN 146318-97-0 REGISTRY 

CN DNA, d(P-thio) (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T-C-T-C-T-C-C-T-T-C 

A) (9CI) (CA INDEX NAME) 
OTHER CA INDEX NAMES: 

CN Deoxyribonucleic acid, d(P-thio) (C-G-C-T-C-T-C-G-C-A-C-C-C-A-T-C-T 

T-C-T-C-C-T-T-C-T-A) 
CI MAN 
SQL 28 

SEQ 1 cgctctcgca cccatctctc tccttcta 



HITS AT:' 6-27 

**RELATED -SEQUENCES AVAILABLE WITH SEQLINK** 
REFERENCE 1: 126:311756 
REFERENCE 2: 118:116248 

FILE ' HOME ' ENTERED AT 10:10:35 ON 30 MAY 2003 
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